This paper is a study of the skin complications of ulcerative colitis. Between theyearsl949and 1965,415 patients, 230 women and 185 men, were admitted to the Central Middlesex Hospital suffering from this disease. Our object has been to determine the incidence and pattern of the skin disorders in this group and to try to discover if there is any relationship between the skin disease and the severity and extent of the colitis. Twenty patients had dermatoses associated with the bowel disorder and 12 were examined by one of us (H.T.H.W.). The morphological classification is based on these personally observed cases. The sex incidence showed that whereas 55 % of the whole series of colitics were women, 14 (70%) of those who had skin complications were women. Seven developed different types of lesion at different stages of the disease. The main conditions found were erythema nodosum (eight cases), pyoderma gangrenosum (seven cases), papulo-necrotic lesions (five cases), and ulcerating erythematous plaques on the shins (three cases).
This paper is a study of the skin complications of ulcerative colitis. Between theyearsl949and 1965,415 patients, 230 women and 185 men, were admitted to the Central Middlesex Hospital suffering from this disease. Our object has been to determine the incidence and pattern of the skin disorders in this group and to try to discover if there is any relationship between the skin disease and the severity and extent of the colitis. Twenty patients had dermatoses associated with the bowel disorder and 12 were examined by one of us (H.T.H.W.). The morphological classification is based on these personally observed cases. The sex incidence showed that whereas 55 % of the whole series of colitics were women, 14 (70%) of those who had skin complications were women. Seven developed different types of lesion at different stages of the disease. The main conditions found were erythema nodosum (eight cases), pyoderma gangrenosum (seven cases), papulo-necrotic lesions (five cases), and ulcerating erythematous plaques on the shins (three cases).
ERYTHEMA NODOSUM
Tender red nodes, generally appearing on the shins and associated with exacerbations of the colitis, occurred in eight patients, all women.
The age of onset of erythema nodosum varied from 21 to 52 years (mean 29 years) and the skin lesions developed at any time from the onset of the first attack of colitis to 16 years later (mean 5*5 years). Although the attacks of erythema nodosum coincided with exacerbations of the colitis there was no correlation with the extent of the disease. Three patients had the entire colon involved; in four the x-ray changes were in the left hemicolon and in one case only sigmoidoscopic evidence was present. Six patients had other cutaneous complications of ulcerative colitis and in seven cases there was an associated arthritis, seronegative in all five in whom this investigation was carried out. Four patients eventually had a proctocolectomy whilst the remainder responded to drug therapy. Once the colitis was controlled attacks of erythema nodosum ceased to occur.
In one case several of the erythematous nodes ulcerated.
CASE 1 A housewife had her first attack of bloody diarrhoea at the age of 26. The attacks became more frequent and the remissions shorter. When she was 30 she had joint pains, especially of the ankles, and six months later a severe relapse of the colitis was associated with erythematous nodules on the shins which broke down to become necrotic ulcers (Fig. 2) .
Sigmoidoscopy showed acute colitis and there was a loss of haustration and marked contraction of the descending and sigmoid colon on radiography. There was no response to corticosteroids but a total proctocolectomy six months later was followed by a dramatic improvement in the skin lesions which healed within a month.
PYODERMA GANGRENOSUM Seven patients (cases 3, 4, 10, 11, 12, 13, 14) developed chronic ulcers with undermined edges which appeared rapidly and persisted for several weeks. There was little in the way of any local inflammatory reaction and cultures were initially sterile. The lesions appeared on the cheek (case 3), thigh (case 4), foot (case 10), hand (case 13), bilaterally in the inguinal region (case 12), and on the legs (cases 11, 13, 14) . The ulcers were up to 1l in. (3.75 cm) in diameter and first appeared asanecrosing inflammatory area (case 4), a spontaneous haematoma which broke down (case 13), or a fluctuant sterile abscess which ulcerated (case 10). In the remainder there was no record as to how the ulcers originated. In no case did the onset of the ulceration coincide with exacerbations of the colitis and there was no parallel between the degree of colonic involvement and the severity of the ulcers. In one case (no. 4) the lesion appeared two and a half years after proctocolectomy. Cases 3 and 10 develloped scattered sterile necrotic papulopustules at the same time as the larger ulcers.
an exacerbation of colitis and was admitted to hospital for investigation of pain in the neck for which no cause was found. Sigmoidoscopy and barium enema showed the appearances of ulcerative colitis distal to the hepatic flexure.
While in hospital she developed pustules on the face, stemum, and ankles together with a fluctuant abscess which became a necrotic ulcer on the sole of the left foot (Fig. 6) . Cultures from all these and from the blood were sterile, but she was febrile and her haemoglobin fell steadily. She was given blood transfusions and tetracycline and the lesions healed in a month. Afterwards she had no more skin lesions but an ischiorectal abscess required surgical drainage the following year. Four of the five were women but there was no correlation with the severity of the colitis or the degree of colonic involvement.
ULCERATING ERYTHEMATOUS PLAQUES
Three patients developed a skin lesion which we have only seen associated with ulcerative colitis or Crohn's disease and which we believe may be a specific skin manifestation of this disease. Initially one or two erythematous plaques up to 3 in. (7.5 cm) in diameter appeared on the shins. These were not raised. The lesions broke down in several places to produce multiple small ulcers which did not coalesce. Resolution took several weeks. There was no particular correlation with the activity of the underlying colitis. Thus case 3 developed the lesions during a relapse of the bowel symptoms; case 5 when the bowels were normal; and case 9 18 months after proctocolectomy. A biopsy from case 5 showed a chronic inflammation with hyalinization of some small vessel walls, but there was no vascular abnormality in case 9.
CASE 5 Y.D. A housewife had her first attack of ulcerative colitis at the age of 22 confirmed by sigmoidoscopy and a barium enema which showed involvement of the distal half of the colon. She was extremely ill and developed arthritis of the right knee. She responded to antibiotics and parenteral fluids and remained fairly well for a year when a relapse was treated with antibiotics and cortisone 300 mg daily. The bowel symptoms settled but a pustular acne of the face appeared and persisted when the cortisone was stopped. She also developed ecthymatous ulcers on her thighs and buttocks; these were sterile on culture and healed slowly. Nine months later, at 24* years of age, the colitis relapsed and after a month there appeared on the front of the legs painful nodular inflammatory lesions resembling erythema nodosum.
The colitis settled once more but a month later erythematous plaques appeared on the shins and ulcerated in several places ( ing inflammatory reaction. Some small vessels in the corium showed obliterative changes with hyalinization of their walls. The ulcers did not respond to cortisone, antibiotics, or bed rest but healed gradually over three months. She became pregnant the following year and passed through pregnancy and a normal delivery without any further deterioration but the colitis relapsed three months postpartum and new lesions appeared on the legs. She had a total colectomy and ileorectal anastomosis (Mr S. Aylett) at the age of 26 and has remained well since.
CASE 9 M.K. A housewife had a laparotomy and resection of the pelvic colon for diverticulitis and a paracolic abscess at the age of 64. A year later she began passing blood per rectum. Sigmoidoscopy showed the appearance of acute ulcerative colitis but a barium enema showed no disease in the rest of the colon. However, there was no response to corticosteroids and a total colectomy and ileostomy was performed because early peritonitis had developed. The colon showed the changes of ulcerative colitis with perforation. The rectal stump was excised 18 months later. She made a good recovery but 18 months later developed groups of punched-out, necrotic ulcers on the lateral surface of the right lower leg (Fig. 4 ). These were initially sterile. A biopsy showed non-specific granulomatous changes with no significant vascular abnormality. The ulcers healed in eight months and there has been no further trouble from bowel or skin.
ERYTHEMA MULTIFORME Two patients developed severe erythema multiforme but case 13 was pregnant with pre-eclamptic toxaemia at the time and subsequently aborted a macerated foetus, and case 17 had had a number of drugs, inclujding barbiturates and sulphonamides, before his illness. The latter case has been reported by Cameron, Baron, and Priestley (1966) .
MISCELLANEOUS
There remain a group of patients with ulcerative colitis who developed skin lesions which cannot be classified.
Case 16 developed what appeared to be an allergic vasculitis and one patient developed a subacute cellulitis of the buttocks (case 18).
A boy of 13 developed ulcerative colitis with multisystem involvement, including purpura, suggesting a possibly widespread disturbance of the immune mechanism.
CASE 19 This patient had ulcerative colitis with involvement of the whole colon on radiographs. He developed spontaneous bruising and purpura of the legs with a normal platelet count and bleeding and clotting times.
However, he had evidence of a widespread autoimmune disturbance with raised gamma globulin, hepatosplenomegaly, jaundice, steatorrhoea, and arthritis. Antinuclear factor was present but no LE cells were found. The prothrombin time was increased. For a time he was controlled by ACTH, 30 units every third day, but after a severe rectal hemorrhage this was stopped. The diarrhoea, arthritis, and purpura recurred. A proctocolectomy was performed five years after the onset of the disease and afterwards he improved considerably.
Finally case 20 gave a history of chronic, slowly healing pustules on the shins for two years. When seen, however, his skin was normal except for scars on the lower legs.
DISCUSSION
Previous reports (Table I) show a wide variation in the total incidence of skin complications of (Sloan, Bargen, and Gage, 1950) . The highest figure (Lindenburg, 1958) includes mucosal lesions in a 35 % incidence of cutaneous complications. Stomatitis is in fact fairly common among patients with intestinal disease. We have not, however, included it in this series because we are not satisfied that we have an accurate record of its incidence among our patients.
Some authors include in their lists toxic erythema, erythema multiforme, urticaria, purpura, herpes zoster, erysipelas, and pellagra (Hightower, Broders, Haines, McKenney, and Sommer, 1958; Kelley, 1963; Edwards and Truelove, 1964 Edwards and Truelove (1964) found 117 suffering from skin disease. In 13 cases, however, the cutaneous disease preceded the onset of the colitis and in another 24 cases there was no evidence to suggest a causal relationship. We found the incidence to be 4.8% of a series of 415 patients suffering from colitis but included only those skin conditions which occurred more frequently in cases of colitis than in the general population or which erupted during periods of activity of the colitis.
ERYTHEMA NODOSUM Erythema nodosum was the commonest condition found, the affected patients being all women. Its occurrence did not depend upon the extent of colonic involvement but the attacks coincided with the activity of the colitis as has been the experience of most observers (Rice-Oxley and Truelove, 1950; Kelley, 1963) . There have been occasional reports of erythema nodosum preceding the colitis (Fernandez-Herlihy, 1959; Edwards and Truelove, 1964) but we did not see such a case. Ulceration of the nodules does not normally occur but has previously been reported in patients suffering from ulcerative colitis (Russell 1950; Kelley and Logan, 1956 ). In one of our patients several nodes in front of the shins broke down and ulcerated but healed rapidly after colectomy.
An association between erythema nodosum and arthropathy is well established (Foster and Brick 1954, Bywaters and Ansell, 1958; FernandezHerlihy, 1959; Jacobs, 1959) and seven of our eight patients complained of both conditions.
After control of the colitis by medical or surgical means there was no recurrence of the erythema nodosum, a finding which previous authors have also reported (Bargen, 1929; Samitz and Greenberg, 1951; Kelley and Logan, 1956 Skin lesions in ulcerative colitis and one a chronic empyema. In this condition crops of small discrete pustules appeared and within a few days the overlying skin broke down. The lesions either involuted or extended peripherally to coalesce and form larger ulcers with a necrotic undermined, dusky advancing edge. All the cases seen in our series had comparatively small localized areas of pyoderma. We feel, however, that these are essentially of the same nature as the large spreading superficial ulcers which may require skin grafting (Butler, 1950) . They may be found in association with various debilitating diseases but 11 of 19 cases reported by Perry and Brunsting (1957) had ulcerative colitis. The earliest lesion has been described as an intraepidermal bulla (Percival 1957; Edwards and Truelove, 1964) . Various bacteria have been isolated from the lesions but none consistently and the initial pustules are frequently sterile. The histopathology is not diagnostic (Lever, 1967) and lends no support to the theory of Rostenberg (1953) that ulceration is the result of a Schwartzman reaction. Hypogammaglobulinaemia has been reported (Marcussen, 1955) but parenteral replacement of gamma globulins failed to check the progress of the ulcers.
It is often considered that pyoderma gangrenosum is a complication of severe and active colitis but this is not invariably the case. Edwards and Truelove (1964) found that ulceration of the skin might persist for years even when symptoms of colitis were absent or slight. Sparberg, Fennessy, and Kirsner (1966) reviewed 220 patients with mild ulcerative colitis and found one case of pyoderma gangrenosum in 45 patients with proctitis only and two cases among 114 patients with sigmoidoscopic changes beyond the rectum but a normal barium enema. Margoles and Wenger (1961) describe the appearance of necrotic ulcers on the limbs six months after proctocolectomy and Cook and Lorincz (1962) Lagercrantz, Winberg, and Zetterstrom (1958) , by Kelley (1963) , by Edwards and Truelove (1964) , and by others. There were seven such cases in our series, the ulcers being sterile and responding to oral steroids. We found little or no relationship between the appearance of these lesions and the extent and activity of the colitis. (Crawford and Luikart, 1949 ) the skin condition could have been due to a drug. In our case 13 the erythema multiforme occurred during toxaemia of pregnancy, an association which is well known.
Other skin diseases may occur spasmodically in association with ulcerative colitis but the association is most probably due to chance. However, Forman (1966) has reported 12 cases of pyodermite vegetante, eight of which had ulcerative colitis. In this disease multiple superficial vesicopustules occur and vegetations of the skin develop in the flexures. The oral and ocular mucosae are also involved. The patients generally remain well and the histology and clinical course of the disease distinguish it from pemphigus vegetans.
A characteristic of all the skin lesions associated with ulcerative colitis is a tendency to necrose and form chronic ulcers of varying morphology. This even occurs as a complication of erythema nodosum which, as a rule, never ulcerates.
It may be suggested that the various skin lesions in ulcerative colitis are all manifestations of the same basic pathological process with the end result of erythema or various types of necrosis or ulceration determined by the state of the skin of the patient at that particular stage of the disease.
However, the histological appearances of the lesions would not support this. Erythema nodosum is primarily a vasculitis with swelling of the endothelial cells and a local perivascular inflammatory infiltrate, whereas in pyoderma gangrenosum the chronic inflammatory infiltrate is widespread and the vessels are only slightly involved. Also the behaviour of erythema nodosum, with its relationship to exacerbations of the colitis and its disappearance after control of the bowel disease, distinguishes it from the chronic ulcerative lesions of whatever pattern which bear no close relationship to the severity of the colitis.
The histopathology and genesis of the skin lesions in ulcerative colitis require further study.
SUMMARY
In a series of 415 cases of ulcerative colitis, 20 patients (14 women) had skin disease thought to be associated with the underlying bowel disease. Seven patients had more than one morphological type of skin lesion.
Eight women had erythema nodosum of which the onset was associated with exacerbations of the colitis. Seven had a seronegative arthropathy and in one case the nodes ulcerated.
Seven women had chronic ulcers (pyoderma gangrenosum). There was no correlation with the extent or severity of the colitis and in one case the ulcer appeared two and a half years after proctolectomy.
Five patients had papulonecrotic lesions which bore no relationship to the severity of the underlying colitis.
Three women developed erythematous plaques on the shins which ulcerated in several places, but these small ulcers did not coalesce. This lesion is thought to occur only in ulcerative colitis.
Cases were also seen with erythema multiforme, allergic vasculitis, purpura, and subacute cellulitis of the buttocks.
